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ABSTRACT 

Visual fixation on one of two blank targets was 
reinforced with either visual or auditory stimuli in one of 3 
intensity sequences: (1) low, medium, high; (2) 3dium, high, low; 
and (3) high, low, medium* An analysis of variance of learning scores 
for the 48 14-week-old' infants resulted in a significant interacticm 
of intensity and order and in a significatit interaction of sex, 
modality, intensity and order. These results are discussed in terms 
of the infant's sensitivity within particular learning situations. . 
(Author) 
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Visual fixatlcai cai one of two blank targets was reinforced with either 
g visual or auditory stimuli In caie of 3 intensity sequences, 1) low, medium, hl0i 
g 1) medium, lil^, low, and 3) hl^, low, medium. An analy; is of variance of 

learning scores for the 'iS l^l-week-old Infants resulted In a sl@ilflcant inter- 
O action of Intensity and order and In a significant interaction of sex, modality, 
Uj Intensity and ord-^r. These results are discussed in terms of the Infant's sensi- 
tivity within partieular learning situations. 

Operant CondLticaTlrjg of Visual Fixation in Infants 
Under Three Intensities of Auditory and Visual Rein^'oi'c^nt^ 
Lynn Dorman, John S. Watson, and Peter Vletze^ 
University of California, Berkeley 

A previous study (Vfeitson, I969) examined the usefulness of the fixation res- 
ponse in infants as an apprc^riate vehicle for the study of operant learning. 
That study also determined whether atdltory as well as visual stimulation could 
serve as reinforcement. The auditory stimLdus was a 1000 cps tone of ^proxi- 
frately 65. db, ^.^he visual stljnylus was a red light of approximately 28 ft. 
candles fron behind a translucait circle vrtiich displayed a schematic face". 3h 
each of the two experlnents, one with H-week-olds arai one- with ten week olds, 
visual fixation did show significant effects of operant learning. However, there 
appeared to be a sex differaice in learning which interacted with the type of rein- 
forcer. In general, fanale Infants learned better under auditory reinforcemait than 
under visual reinforcement and nales leained better under visual than under aud- 
itory. Given the later age sex differeoce findings that girls generally excel on 
verbal tasks and boys on spatial tasks (Pfecc(*y, 1966; Terman and TVler, I95I1) 
this finding was viewed as quite interesting. 

Vfeitson concluded that his results were most sinply explained by an assunptlon 
that the sexes differ in their responsivoiess to the visual and aiditory modali- 
ties. He also prqposed an alternative explanatim i*iich incorporated the possib- 

qQ illty that the two stimuli used may have ftmctloned differently because of a dif f- 
erence in their relative Intensity levels rather than because they differed in 
modality. The obnerved interaction might really be an interaction of sex and inten- 
JT sity. -if so, then alterir^ the intensity of the stimuli would be e^cted to change 
the potential reinforcement value of stimuli in each modality. If the original 
stimuli had differed in intensity and the sexes of this age differ in arousal 

\^ thresholds then perhaps a softer tcaie would sipport learning for males or pertiaps 

^l^a bri^ter 11^ would si4)port leantLng for females. 

OThe Intensity variable In relnforcers was enployed in this study, using the 
same apparatus as in the earlier Vfeitson study. An operant procedure was used but 
in addition to tl« caie intaislty of the 11^ and tone previously used, a greater 
QQand a lesser intensity of both li^t and tone were Included. 
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Method ^' 

Subjects 

Forty el^ full-tenn inflants, 2k male and 24 female, were solicited from 
the birth records for the city of Berkeley, California. All were hCMie-reared 
i*ifants and all but one were Caucasian. The Infants were within one week of W 
wbeks of age v^n tested. 

Procedure 

'^n:» subjects were brou^it to the laboratory roan at the Listitute of Human 
Developmait by their mothers .^^ The ro<*i was dim and contained a special bassinet 
described earlier by Watscai (1969). In supine po?*Ciai within the bassinet, 
the Infant could see' two three-inch i*dte circles c»i a black background approx- 
imately caie foot overtiead. Whai the Infant visually fixated one of the circles, 
the left or the ri^it, he could be reinforced for doing so by either seeing a 
red li^t cone on behind the translucait circle or by hearing a tone delivCTed 
through a speaker at midline at the head aid c«i the bassinet. The visual rein- 
forcement was a red li^t of either 9, 28, or 110 ft. candles on a background of 
.11 ft. candles as measured from the angle of regard. Olie auditory reinforce- 
ment was a tone of 1000 cps at either 50, 65, or 80 db on a background of "sil- 
eoce** as measured at the position of a subject's ear. 'Soece was no schematic 
face incorporated in the visual relnforeemait in this stu^. E^h Infant was 
in either the aixiitory or visual reinforcement situation. 

The Infant's reinforcemait grotp was unknown to the observer. Uils control 
for observation was acconplished by having the observer look throu^i a green 
filter which blocked out the red ll^tc and hear a tone of 1000 cps delivered 
throv^ eaiphOTies vrtiich masked out the tones. ISie selecti<»i of vSiich circle 
would be desigiated as correct for a particular subject as vrell as vMch modal- 
ity was to be reinforced and in v*iat ordCT' was made by an assistant. 

Ihe observer recoixled the fixations of the Infants by observing Which 
circle was reflected in the pupils and moving a toggle switch to indicate the 
appropriate side. Center position of the toggle switch was used to record all 
off target flxatlcais. 

In a ccaiditlonlng period, wten the recording switch was positioned to the 
correct side, the relnforeement would come on and stay on for a maximum of three 
seconds of the Infant chose to flxate for three seconds or longer. The rein- 
forcement went off autooBtlcally at the aid of three seconds or with the cess- 
ation of a fixation before tl^ three second limit. 

Ihe coniitlonlng procedure is different from that originally used by Watson 
(1969). In the present study, all conditioning periods were based on a spec- 
ified number of rewards rather than on a specified amount of time. During the 
baseline period an inftoxt had to look five tliaes at the "to-be-rewarded" side 
before the period eraSed and the first conditioning period be^. Ihe firet 
conditioning period ended wlien the infant received five reinforcements. "Rie 
extinction period ended whai the inftints fixated the previously rewarded circle 
fl.ve times. Tt^ next foQCOdltioning and extinction periods were the same. 
This inuured that all Infants msce reinforced the same nuni)er of tines under 
each Intensity. were five rewards for each intensity or 15 rewards for 

the total procedure. 
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The subjects were balanced across conditions, half of the fenales and nales 
were In the audltaiy condition and the other half were In the visua] condition. 
Within each condition both the preselected side (left or rl^t) and Lhe order of 
presentation were used: A) blf^i, low, nedlum, B) medium, high, low, and 
C) low, medium, hl0i. These vpexS: chosen to Insure that each Intensity appeared 
equally In first, second, and third position. 

Results 

If an infant learned to fixate the appropriate circle due to reinforee- 
mait on that side, looking to the nwirewarded side during any conditioning per- 
iod should be less frequent than they were during baseline. The learning score 
y was thus the nuriber of looks to the nonreward side in the base period ndnus the 
number in the conditioning period. 

An analysis of variance of the learning score was perfoiroed in a 2x2x3x3 
des.i^ vdiich Included, re^)ectlvely, 1) the modality of reinforcement, 2) the ■ 
sex of the subject, 3) the intensity of the reinforeement, and ^) the onier 
of the lnt«isitles. Two significant P ratios were found. Ihe interactlai of 
order and Intensity was .sigrificant (P»3.93, df= 4/72, p<.01). The other sig- 
nificant finding was the four way Interaction of sex by modality by Intensity by - 
order (F=3.99, df=4/72, p < .01). Ttie main effect of modality reached the p<.10 
level with both sexes learning better under visual than under auditory reinforee- 
m^it. 

Jn order to better assess the four way Interaction, the mean learning 
score for each sex unrtcr the apprrjia^iate reinforeeraaits, orders, and Intoisl- 
tles was tabulated and is presented in T^Jle 1. 



Insert Table 1 about here 



3h the context of this general interaction, it is of Interest to point 
out that if ve look only at sequaice B vrfsere the nfidiura intensity came cai first, 
we have a anall r^llcatl<»i of vhst Watson found in his previous stidy. Here 
the learning score for fenales under auditory reinforeanait is 8.00 vMle under 
visual it is 0.00. The scores far males under auditory reinforcenait is -1.75 
and under visual it Is 5.75. T&ken alcnp, these results would confirm the 
rarller finding that girls learn under auditory relnforcemHit but not visual 
and boys learn under visual reinforcement but not auditory. Tfet there are other 
Instances wtere the saroe mediiin intensity had almost q^JOSite effects. When 
the medlim auditory int^ity we^ seccaid In the sequence for females it was 
acconpantoJ by negative learning scores; the females looked the other way. On 
the other hand, when the medium visual Intensity was seccHid, it produced the high- 
est of all learning scores for the females (10.50). 

For males the changes are not so dramatic but are still th^e. When 
medium auditory was second, a. positive learning score of 2.00 was obtained and 
v*ien medium visual was last it laroduced a lower score (2.75) than vdiai it was 
first. 

Tine sequences that produced the greatest amount of total l^ffning are the 
same for both sexts. Ttie best sequawe under visual relnfOTcement is C (low, 
medlim, hl#i) and the best under auditory reinforcement is 5 (medium, hl^, 
,.Low). The patterns within each sequ^ice are quite different thou^i for females 
>ind males. 



Itie Intensity by order Interaction Is shown In figure 1. 



Insert figure 1 about here 



Both the low and the hl^ intensities produced negative learning scores 
when they appeared as the first Intensity in a series. The greatest learning 
scores were produced by the high Intensity vdien it was second or third in the 
series. 

Oiscussicxi 

The results of this study Indicate that infant leamirjg is a conplex issue. 
Ihe two sigiificant findings reported are an order by intensity interaction, 
and an interaction of sex, ncdality order and intensity. Ihus, one Inplicatlon 
of this experiment is that much of the existing inf&nt learning data should 
probably be accepted only Mth respect to the context in which they occurred. 
Vfe nwst ask if the results are depaxlent cai the particular situation, such as 
the intensity used for a stlmLus relnforcer or the order in which certain re- 
inforcanents appeared. 

For exanple, the previous study by Watson reported that durati<»i of re- 
Inforcanent had differeit effects depoident on the modality of reinforcement. A 
three second reinforconent aided auditory learning and continuous reinforce- 
ment was best for learning unJer visual stlmLatlon. Since this experiment 
used only the three second relnf orcanait , tY's ml^t have affected the results; 
but considering that both sexes tended to learn better under visual than under 
auditory reinforcement, perhaps it Indicates that the duration variable is 
valid vdien only the medium Intensity is used. It seans likely that if we had 
Included duration of reinforcenent as a variable, we might well have found a 
five way interactionl ■ . 

The results of this experiment leave little doubt that previously re- 
ported sex by modality interaction is dependent on intensity and order of inten- 
sity of the reinforcanent stimulation. Olie learning scores of these l4-week- 
old's also make it very clear that the young twraan infant is quite sensitive 
to diff^raices in the intensity and sequence of reinforcemoit stimulation 
as these occur within the "normal range" of auditory and visual stimulation. 
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Table 1 

Mean Learning Scores Under Three Intensities of 
Auditory and Visual Relnforcen^nt 









Female 






Male 










Intensity 






Intensity 






Order 


Low 


Hed. 


High 


Low 


Med. 


High 




J,L,M 


-.75 


3.75 


8.00 


1.75 


-1.75 


-8.75 


Auditory 


M,H,L 


2.25 


8.00 


6.25 


2.75 


-1.75 


4.75 




L,M,H 


1.75 


-1.75 


3.75 


-10.00 


2.00 


-1.00 




H,L,M 


4.75 


3.75 


r 

2.25 


3.75 


2.75 


•25 


Visual 


M,H,L 


1.25 


0.00 


.75 


.75 


5.75 


8.25 




L,M,H 


-3.75 


10.50 


9.00 


7.00 


4.00 


7.75 
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